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[0029] 

FIG. 6 is a cross-sectional view of a variable valve timing structure. In FIG. 6, 
201 is a timing gear for driving a camshaft and it is relatively driven by a 
crankshaft with a belt (not shown). 202 is a camshaft for driving a inlet valve. The 
timing gear 201 and the camshaft 202 are fixed on an outer sleeve 203 and an 
inner sleeve 204, respectively. The outer sleeve 203 and the inner sleeve 204 
are attached so as to be rotatable relatively each other. At the perimeter of each 
sleeve, a pair of slit 205, 205B and 206, 206B are disposed so as to protrude in 
an axial symmetry position as shown in FIG. 7. The slit 205 on the outer sleeve 
and the slit 206 on the inner sleeve are disposed so as to protrude and they are 
inclined to the opposite direction against the shaft direction of the camshaft 202 
each other as shown in FIG. 8. In the crossed part of the slit 205 and 206, a roller 
bearing 207 and 208, which can rotate independently each other, are disposed 
so as to touch an inner wall of the slit 205 and 206, respectively. The roller 
bearing 207B and 208B touch as well as the inner walls of a slit 205B and 206B, 
which are placed in an axial symmetry position to the slits shown in FIG 8. 
However, touched inner walls 205 and 206 are opposite to that in FIG 8. 
Therefore, by moving the roller bearing 207, 208, 207B and 208B back and forth 
in a shaft direction of the camshaft simultaneously, the outer sleeve 203 and the 
inner sleeve can be rotated relatively without backrush. As described above, 
since the outer sleeve 203 and the inner sleeve 204 are integrally fixed to the 
timing gear 201 and to the camshaft 202 respectively, a phase of the timing gear 
201 and the camshaft 202 is changed by a relative rotation of the outer sleeve 
203 and the inner sleeve 204. As a result, a phase angle of opening-closing 
valve timing to the crankshaft can be changed. 
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(0 1 (a) ) |Cl4»»#|ffl#B#J« (EC) tlRft#ffl 

#B##] (IC) 4:*#(=»&1*. ECtOlBi:«fcy8B 

ft (31 (b) ) ICI4EC, icftdilfcU ?MH*a 
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tfiLtzm*£&'Xteft®i-^rj&mm&£v. an* 

[00 0 1] 
[0 0 0 2] 

[000 3] ^mmftwmmmt Lxit*$mmx 

|:d:ytffl 2 F2-1 6 9 8 3 4 ^^fglcHS^ 1 

mv\t. m^mmmRt<m^(Dm 1 ami^M* y>ft 

E«HTa+i=«»"r * * a i= its y o>» 
tti*itrtor»afra+i=*W"r«*3icLT^*. 
[0004] ca>*3i=ll6«t#Wfll«-r*ci:i=«k 
y. 5R»fia*ic«ws^t=«»ii«rt±*«=*fte* 

^fl^*S-**;i£ft*^fifcU Ettfra*i::Dl»**i 

»i=fty, ««tttt*<m±-r*. £^ m^mmmm^ 
^irj:y±i:^^^-^*i^aib3<aT<os9 

[0 0 0 5] Jf*«*4a*<MI=ii*LTttIB«2©i«« 
fi^±|c^yqSftffaiSS*OWcJ;or4ijS^*4^«fey 

aicft£<b:. EIStTaDi^(i<?itL.S*^*4PlS^M(7)± 
S*<»»tra*l=i«*t**t6cfc5l^-r6-. CrtlM*. C 

c?)^^^)s*4iims(D-^^i±Jstfa*i^pi^-r^^5 

±!BC0 <fc 5 lc»W««*W * ff 5 c t ic J: y ^*4«WS 



[0 0 0 6] LfrU ±aa>*5l=ffft«5H6«FJ=±i 

«ai£ < * z t ^ 6 * « < ft y *tt o> 

KtttfxSflEtifiT"*"*. c#ili«fcyj*Ha*ftlK*+ 
[0 0 0 7] *WtaHAI*^©IH«*»*"i"4fc«>l=. 

RlCftJS 3 ! 1 2 - 3 1 1 6 5 6^|Cfcl^T, ^PsfH&^Si 

ggsp2-3 1 1 6 5 6*lca3K'Lt=«BBI*»ft#l=Rr* 
[0 0 0 8] C<Dcl:aiCl!Rft#<D/^l/^^-< 5>^*it 

fti^TffllR^BB^ftW^A^-^^^y- 0 £^# 
l%TftftfraTC<DR«*XSWJKftllirtl=«A-r*J: 
»IBrtlc«HLfcMaa>R«*AI*l»A**i«)«r 

[0 0 0 9] 

£JM>fc«&. ?a*#a)BB#Rp»!t**Li=i£i:T#.<ft 
fraauBTi*, a*. *>e>ya^sfi«t4i«t 

Tl^ft^o ttoTfi^lCD^ALfc^^A<ii^^att^ff 

a"t?i**s^i=Ba-^^ftt^fi£affi"f *fcA©tt»*<ii 

B»MtE«fTaa>iktt»aL^Jii!i=i»SLr, »*nra 
ratsw^eRALfc^ft0-fip*E*iffa*t??aa7K— h 

l*l=»4»Affi«**<*'>U Lftl^fflJR* 
[ooio] tc5A<±ao<fe5(-»ftfifttl-?RSl#^ 

w^a©Ji*ii=*yift«a**©***«©*»ttiB^ 



(3) 
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[0 0 1 1] ±1EI=B*K UAAffeOitttl* 

[0 0 1 2] 

51 * -5 C £ £ ft« t "f 4 « 5t* ?E j£ ^«B8 A<« 
[0 0 13] 

yittM**i«). Bll*«t**#0>BB»»**U 01 

(a) |±«BWe+ftW»«)'^^*-<5>y*. 01 

(b) ttBftffi*o>/<;u^*'f s>^*5*L*ci*«. * 

fc, BflJTDC, BDCIi-ttl-F+lt 6 ^ h>tf>±5E££ 
T5EjS**U EO, ECI*»ft#G)B#l*M£ffl#» 
MS. I O, I ctt»«#a>B#B#MfcB#ttMi:S^ 

^ 0 n (a) . (b) tttimmnm'nm^te^r 
ex h>*<BDciciija*r-6iwi=BB#L. 

[0014] *»weii. Hi (a) j^icft* 

fiffitt^ttSfifift (123 1 (b) ) ClWLTBL »JR# . 

<7)/<;u^-/0 ? ?£ffijrr & - itt < »*#b#w* 
M (ec) sa&itTjsy* ^(Dtztt). tfx hvtfo&fv 

A"T*. lvb0£rt»EGRfi3&<»:*:U ftffiAOBB 

[0 0 1 5] C*Ll=*y«* *ft^B# (01 (a) ) IC 
/<5 V 7£^-t £ d 4: ft < »»R«#* 

7b<S5I£*i£ (0 1 (a) ) o 
[00 1 6] ZCDtzSh. (01 (b) ) ICttL 



o izft«rtic»*ffi***<«T-r*. is, *ft«»i= 

l«BB*JRB**ff5«B-ett, iitilBrtSMUMI 

fc-f&c^i*/^. zjWcfcyEBffa-eottrtfflSi* 

[0 0 17] 

2li^mg, 3ltX7^U— 4l*-tf— 

i\ B«Lri^i^*<**t6«a>x>s;>i*»» 

h^Avt7h (DOHC) *(DB#«fllt*Lrj3 
(WT) 3 0*B;U B*#i**#«>BB*M*^ 

[0018] Mic, ^Hffieija>xvv>icii&ftiai^ic 
fctotfx'/lEWS^^fflt^fcffBjSfi^Sl-^^^ffl 

j^ri^o 6itfttt«i 4*»i:t18««w#5ick 

E«»t#B+4*E'J1f--'<* 7I4KE»«8 

**LT*EBtt*U1f-'<*'>$ 6 lcE2|-r 

(D, tttiaEffl»iaffifc«E«H#>:^ 9I*«»* > 

1 0I*»*1 1 *ttLT«**50$9fr&KE«« 
#>^7 l=B»»t*B-r*ftEBI»*>^t*^*+- 

ttE«»jK>^1 0 0>ttrtl«l±. 5 <Dt?X 

E«B^*»BB*»«R« 1 3i*mm 

9 1=5116 **U C0)Rf 13SALTEt*^»Sl 
MAf 1 2*«j|t4B»ife«H**>^0l=Btt-r*. 
[0 0 1 9] «^»a-^ h (ECU) 2 01*7**2/ 
^;U3>t P o.— S^6fty, x>v>KDfta*IWSff 
otUi. Cft&0»lWO>fctf>. ECU20|:il4$5> 

(BR**) 0>!§ftS (T^-b^BflE) 0A KfcCfcfl 

[00 20] *fcECU2OI*B^L<fl^iS^0B*^ 

«!teB*MS*lWLTi^fft. BffLttL^HBBBS^L 

WiiSMWLTL^o *fcv |5]^lCVVT 3 Ot0^ 
LSUHBIIB* ^ LT E C u 2 0 l J , 

e c u 2 o frt>omm~fc CTVSl* SWt^FOBB* -f s 
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[0021] |ijai(D«};5l=*ll*fee'Jrox>v>li^.p«y 
e klZl£.£X&.Z.&Z.tlZX. y*iiw**i-c^?>. Ut 

c T-*nmmx< i*x > v a^bst-i* . «**4i«&f b#iw 

[002 2] BlfC*5l\T6 0!4v'J>y^P^^, 61 
(4vU>^^^h\ 6 2lit°7h>s 6 3f4fc°Xh>6 
2©IiHI=»rt**t*:l»nii«Bfl», 6 4l4tfXh>6 

6i*i/u>ya6 4icEAr 

t-v'J^'y K6 KDISK^ASH^yttltfett*. 
v'J>^y K6 1 rticiidftftTK— htecfct/WftTK— K 
A<Jfc/& S *u - #i 6 h tf h <*) v U 

eb**lt^**<, iai*£Ei8fTaajy!a>«iB'cfcy. a 

«#4i««# s lix ;uS<a«*4«S«re * L J . y 
ftA<*#<K«*a>B^»»«a>K»tidl»'r*. $*4 
«**#5I4; £4toT*£itfcLT. *>«J>4fB6 4©m 
ffl(cEB**u jjlj)ttt6 5ifi»=«l*-3T*»«lfr4 

16 4rtE*3&<±»Lxi3yjt«t**<ii<. *>'J>?i 

y. ij^^ftjadftB^feffisiBS^KftLTi^fc 
co)««Krti=ii«t*»!kL'¥>-r^a^«ii* < #a 

[0 0 2 3] (a) frb (d) li+ftWcfcyR 

i*fi«ffi«K It 4 «#4flM* L ti^ o W± 
£7)m^-eiiJffi*4!4flAAnfi*!)^ (B4 (a) ) £ffi»fr 
f§^^ (El 4 (c) ) £(D2@(C*mT#»l»Wtfm3 
ti4o -*tl4„ *ftWW±a>«*-C»*«»i9IW*tit* 



[0 0 2 4] 14 (a) l±»«ftli*[)»ll=fclt4!Bl E 

fcyRft*'- h^bv'J >*S6 4rtlc«ft*<»ALT 
1*4. ttoT«'««*»#5^6*lt*ftfc*»l*iaft* 

- h b *«r»ai= j: y ± c *a+i r i= «t o TSt 

4rtlcJS-«irfflftftP*<»*4*t4 (B4 (b) ) . c 

p ©fflastfci*^* y y->t-& ottjyfi*s 

*iTlN4o *t^-eftft#6 63b<B#Lfc*. JElStTli^ 
)U (B4 (c) ) -c?l4S2(H@0^*4oa^?b<tT^ti4 0 
zo>E«ffatt»»=«»* tifcJB»l*BI 3 omitbRft 
lcjS*ai 6^(r3S^Pl^<fSJS(D;I^a*'&fc;I^ 

ft««KSJ^«-r4o «toTjS*«i 6(=*y»**<fT 

*N6IIK*;l&ftPlc*ife* < e»L«a* < siff"^4. 

ffiaftoffi«icfci^Tii»#4i«w**<fc* y * < ftt x t= 
to. BR*ffa»i=±«»t*»*i*"c->u>y»6 4rt 

«*4£«ml* w^Ajttea^RjffiteajajuioajKa) 
**fct»jat-r«^i:i=«fcy. ifttLx'j- 

(4. ftff*<lt*L-C«#4WW**<ai*L. v'J^le 
4rtic£*l£l 6ic<fc4*jk*<plffi&*fia>i$i-*;fifi' 
mSff^T**4SlciILt=i:$lcl4. J£lifra*a)i9lW 
ttffitU ?Rftfra*!)ffllc±aa)K*4*W[W-r4«fc5l= 
£tl*4o 

f0025] H5I4qRA^IiB#C0^*4PlWMQS tl±& 

mmM.Qi =qs +qc zm.mzstimmm.Qi 

tTfinlWMQc £»-MTa«l«Qs £^a>SE#£^L 
Tt>4„ B^e>t)^4cfc3(=^tti«W«QT **Q1 
Oii^ (BR! I) I4QS l*4fPt**i. £SMEffi*t8 
+ ic**r**t4 0 *fcQT ^±Q2 ^TT*fe4ii 

* (EMM) (=l4QCl*Ja*<tifi«^«*^FffiftfiRli;B 
^ft*^filfr4a>|cX»3SQci*-P»'>**L. 
OSI4i!Rftfra*l3Rl^*tt4o ^rc. QT *<Q2 Ki-t 
icttofcft^ (KMIII)l=l4Eltfra«»«Qc 

±«»3&<»ftffa*l=*«**L6. Q2 l*v'J 

4rtl = jjS*a 1 6l=«fc4»A3b<Rrtett«-JE^ 

[0 0 2 6] **MBffl|-eJ4dtt«f4»»*^Q2 «T- 
ttlZQi cfcy'>feL^i«t?l4vy >^SrtO>^fill4fiSl 
S*«B»A<+6^6otL^. C(7)fctoMi2li(7)«J:5lc 



(5) 
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[0027] *-fcfr*>* *S8 Jfiffil-e l*-&tt«#*«t*4« Q 
T 7b<Q2 ttTa>*£ (El 5. lEffll. ID > "S"fc*>*>fi)t 

*-f SV^^lRlfiT^Sb^-CEl 1 (a) (DttlB(c«:« 
(El 5. EM I ID. f tt*>ttt-3B**««*«fT^*L* 

bi (b) a>*ai=tt**3i=**. c*Lizcfcy«*'ft 

ffitt (01 (a) ) i=ttJMBrtO)HIBRl»*rx*t** 

smbi (eh (a) ) ciittftfron** 

[0 0 2 8] ftdB 6 4 rJ&mVu:* 

-f 5 >^*Sfi3 0 £ LXs WJHH5 8-1 3 53 1 0§ 
/ i>fg|rI^mLtct0^fflt^TL^-^)A<SlJ<D^5tCDpJl£A<;^ 
5>y*«tttffl^tt"C*4- ttTH6A*&H8 
Sffll^T4*Mra5 8- 1 3 5 3 1 O^fgCOpJ^AjU^ 

=> > 0 $4 1 = to ~t -6 flRSl * A M E) $e fiL* 8 * a Ik * i* * - 

■tf^cilcfc y iHjftfcJItm^AMiCDIsllcfiLtBtl^StcIt 

[0 0 2 9] HeteRTg/^u^fl-f 5>ff&B<PW»£ 
aWBfrBT?* B6lcftl*T 2 0 1 (3:;bA$diggg)ffl<ft3-r 

-tft^ft^frfr^U— ?2 0 3 H>tXU-^2 O 4 
I^SL^I^1 : l^^g]$EPIB^I^ag^lt^^^TL ^r, ••-f-il-g^CO 

7, 'J— :7<PrtJgu:id:B 7 ic^-fcfc 3 lcW»»a)<ag(c 1 

ftCPX'J 'V h 2 0 5, 205B£20 6. 2'0 6Bj:ft< 
SPI5£»lTl*&» 7^^xiJ-^±(DXU v h2 0 5£ 
^ >t^U-^±0)X'J'; F2 0 6 £Ufc[gl8i::7j^cfc5 
il^A$62 0 2(0W«^iaic»LT5lM=RW^ia(=W 



^ 2 0 8 ^-EjX-gft^U '^2 0 5^:2 0 6fl)l*3lg<7) 

LfcttP^tt^OaBl^fe^)^ 'J y h 2 0 5 B 2 0~ 
6 BtPfljjlCtHttl-P--^^ 'J 0 7 B£ 2 0 

8Bfc3g)<«LTl^^<. ft»LT^4Wil2 0 5, 2 0 
6 1*818 ^Itg^lcteoTl^, ^otP-7^7'J > 
^207, 2 0 8&1/207 B, 2 0 8 B ^r|^]B#|C^3 A 

ttg)<*«lj?[p]^ffitt»M^-a:4 d £ (c «fc y ijv 0 2 v k 

a^i:fl:7^^'J-"^2 0 3 fcj >^X'J-^2 
j 3 4<h:^1 : g^Ml^igl$s^'t±4^^^"C#-g)c frl&cftcfc? 

ic7^$xu — ^20 gjsgj; s>-y^*V2 o 1 iz % x 

>tX'J-^204l^Afj2 O 2(C-^H^tl-^^ 

"ias^jiTi^fetf>±iB7^^xy-^2 o 3TT>7 
xy-^2 o 4^gjjgg[£^y gj; s>y^-V2 o 

1 £*)ix$A2 0 2 < b(DmB/) < aib-r4z < b:ir/d:y/^^ 

[003 0] 5fcl=±tBP— 5^<7y>y2 0 7 (B) t 

2 0 8 (B) t$^A$i(3)f4fMrao«l^§ 

-7 / <7 , J>'?207 (B) . 2 0 8 (B) l±, X^-f 

y2 o 9 0>K&ffita7L2 1 oicjiiasft^fttc^u 

^12 1 1lcEHEa«Elc3E#*3hT*3y. X^-<^2 

^mtno%m^ 1 2^7 u >^'2i 3 l 

7^^ Xfc-f X*<**l«f#lX^-f 4T2 0 9 

tSMftXU— ^2 1 2 <!:lc|l^$tlTt^4c, ^Otzfom 
BX'J-?2 1 2A<lflelEa)**«li*rRll=»»1"*^^ 
7^f?2 0 9, ^7U>^tt2 1 1 li7^^XU— ^2 
03, -f >tXU-^2 0 4tftl:^7-f?2 0 9<Da 

HlciilEgS^^^^fc^Stt^isi^Siii-rs-i:^ 

-C^^o *tc. ±fSSItlj^ l J-^P*9Dil^l*^* < lSltb 
JhTfcy. /\')v^2 1 4lC@S^tl/i:X-7 L ^^— 
^ 2 1 50i±i^!$42 1 6 0K«^Ltt^c WMX 
*J— ^2 1 2li/s0v>^I^ISlt^^l^^^ , ^-<>2 
1 7lC«fcy mKl^LTmj££ftXl^Z>tz&b*'rV'J* 
— *\Z&i>)\hj2U2 1 6£@fE*1±££i&»)X'J— ^2 
1 2tt«#All=»ltr«. t^Xf'>^-^ 2 1 
5S@6S«-^l=«fc t J^'fy2 o 9 ^p-7^7 
|J>^2 0 7 (B) . 2 0 8 (B) tf^f*;^->2 
1 5 a>ls]»nlcf& UfcIEJBt/= I+*4*IrJI=»» U . 7^$X 
ij— 2 0 3 t^>txU-^2 0 4 £*§*t(H]$E£-fc!-;b 

a$a2 0 2a>^ j 5>^tti«c«-r4iaffi*«ar*-t*< 

[0 0 3 1 ] *SJ6ffiJ-ei*BI9lc^-r«fca(c«lia*<tt;K 



(6) 
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j- h *fflt^r* jtffi^JO) e c u 2 o i= cfe Sttfflintt 
[0 0 3 2] 01 0\±&MWtifrWto)V— * 
*i4 c Bi=»iyt\ ^fxf^^i ooics^xttBBia 

.^^1 0 2-CI*T?^1 (011) A^b, Nefccfcl/e 
A |=»-3L\TK*«»*I**QT Bl 1 

£#«?-f4<!:QT l* 0 A aWt*+4«=^*t"Cii;fcU N 
e?b<4 0 0 0 r p mttifi"0»*fii 

[0 0 3 3] 0 4^14. **«»«tW«QT 

*><Q1 (0 5#«O iaT^S^«S*H*. 
*lfc*ft* Xt'^1 0 6ttTT?K*«»*»«Qf ® 
£*rt<EttfHBKfcl*T«S***i4'. *ffcfc>^>> 
?1 0 6T?Ettffa«»W««QC A<K*««*W*Q 
T l=BM6**u Xf-^1 0 8T»ftffiiK#«Ut*a- 
S I4o££*l4o 1 o^E»frB«»WM»l 

PbITc A<t?^2 (B1 2) A x b QC IcB'^'CJIffl* 
n*. HT2*#BM"*i:Tc I4QC A«**Tf"«l=^ 
tli»i:l*ti. Xf^1 1 2T?l4RttftS«# 
WWJttMTS A<0<h£*L4 o Xf'^1 1 4t*l*7'^ 
3 (013) ^&E*fTa**4*W*Qc *5«fcl/«BB@ 
KftN e|C*^^-CE*fTa«»W«BBte»»ITCI*<* 
tiiStLXT-^^1 1 5t?7^y 0RTO 1= 1 h LT 

*;U-^>^*IT^^o @13$#It4i:, TCK4E 

*jj;i;qc ^ii^-r^icotL^^bti^o 0rtd i4«a 

^4£ 5 l=*»ft#MBl* -f 5 >tf MMrr 

tj 0 rtd = 1®*#«*ft#BH**5>tfl*»*M 

[0 0 3 4] 0 41?S3E«BE*tlfc«*tt* 

i:Xfv?l 1 6T?S^BS#4P1WSQT *Q2 <^ 4 ^ 
B) ttTA*5*#flS**t*« «S*lt4W:*p^T 
7^11 8BLT-CB*«»fll««QT l4Ettffat«« 
ffiiHc#WI»S*i4. ^f^1 1 8-CI4E«ft8 

^1 2 0-ei4RftrT8ttf4AttSQS «"QT -QC1# 

AJh.&*i4. rtt3b4**ffa«*witt**Qs tE*8ff 

Xf*y?122i:1 2 4TM4v^^2 (01 
2) ^bQc, Qs(=»^i^TEI8fr8«#4*«»MTc 

[0 0 3 5] mzATVZtl 2 6*tM4V^^4 (01 
4) ^bK3Rpi»*QT fi*I/aBBEHEftNel=K-3L^ 
TE«ff8«3R«WBB*firt»ITci*<»a**i4. 01 4 
*»HM-ftfc. Tcil4Et6±5E** x 6fl)«WJttftt?^* 



£>b*l4o ^7^1 2 8T?I4V^^5 (01 5) frb 

»ftft8«*M!i»*QS i3«fet/«HEH5»N elcSo'lN 
X»*ffa«»*WBB*fi»MTsi*<»U**i.*. 01 5 
Tsil4Et8±5EjS^b©P*l*3ftft"e^* 

Qs lc«fcoTl4*<fc1*Lfc&*tffl*. -*U4, qftft 

fra«»^c*«»3Wtt«LTa*ftt»*r*a)i=+» 

[0 0 3 6] 1 6-e5S«S**ifc*fi-l4^ 

3 0JUT-e»#«»(ll**QT a^Stfoftftfr 

S+i::i!lM*S*i4o "f Xf>^1 3 0-Cl4i»ft 

^7fi»4P*WMQS l4S*J«»4««ftQT KK£**U 
Xf*^1 3 2T*EJ6ffH*&*4P!ltMQC I40<t£*l 
4o *fc*T?:7l 3 4 7?EttfTa«*4flt«»raTC * 
0<t£*U 3 6X^7^2 (012) ^bQ 

s i=*-3i*T*ftfia«H«*Mi«Ts *<»a*tt«. 
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